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Abstract

The Congaree Creek basin (11-digit HUC 03050110-020) is located in Lexington County
and consgts primarily of Congaree Creek and its tributaries (Figure 1-1). Four water
quality monitoring detions in the watershed have been placed on the South Carolina
8303(d) list of impaired waters for violations of the fecad coliform bacteria standard, as
shown in Table 1-1. The 143 square mile basin is composed of mostly forested land
(63%), with portions of cropland and urban areass of equivdent portions, approximately
15 pecent each. Severd municipdities in the basn have or will have Municipa
Separate Storm Sewer (MSA4) permits.  The permits will require that these TMDLSs be
implemented in the M4 entities areas of responghbility.  There are 13 active continuous
point sources discharging feca coliform bacteria in the Congaree Creek basin of South
Cardlina

The load-duration curve methodology was used to establish dlowable fecd coliform
loads in the watershed. The existing load was determined using measured data from the
impaired water quality monitoring dations.  Loads were edablished from measured
concentrations and a power trend line was fit to samples violating the ingtantaneous
dandard. The exiging load and dlowable totd maximum daly load (TMDL) for
impaired dations is presented in Table I.  To achieve the TMDL target, reductions of
fecal coliform loads will be necessary, as shown in Teblel.

Table | Total Maximum Daily Loads for Impaired Water Quality Stations in the
Congaree Creek Basin (03050110-020)
2N TMDL WLA Bxisting | pypy LA MOS TMDL®

Station| Waste Load . Load Perce_nt .

D (((::(;)l?r:ltr;llj dO:yS) Eé%ﬁtr:?:/zl;;) MS4“|(counts/day)|(counts/day) |(counts/day)|(counts/day) L
C-005 | 5.30E+08 5.30E+08 |27% | 1.47E+11 1.01E+11 5.63E+09 1.07E+11 27%
C-008 | 2.06E+10 2.06E+10 |40% | 1.84E+12 1.03E+12 5.84E+10 1.11E+12 40%
C-025 | 5.30E+08 5.30E+08 |54% | 1.46E+11 6.34E+10 3.55E+09 6.74E+10 54%
C-067 | 1.82E+10 1.82E+10 |36% | 3.47E+11 1.93E+11 1.18E+10 2.23E+11 36%
Table Notes:

1.

2.
3.
4.

Total monthly wasteload (#/30 days) cannot exceed loads listed in Table 3-3.
MS4 expressed as percent reduction equal to LA reduction.
TMDLs expressed as monthly load (#/30 days) by station are listed in Table B-1.
Percent reduction applies to LA and MS4 components when an MS4 is in the watershed.
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Figure 1-1 Congaree Creek Basin (03050110-020)




1.0 INTRODUCTION

1.1 Background

Leves of fecd coliform becteria can be eevated in waterbodies as the result of both
point and nonpoint sources of pollution. Section §303(d) of the Clean Water Act and
EPA's Water Qudity Planning and Management Regulations (40 CFR Part 130) require
dates to develop tota maximum daly loads (TMDLs) for waterbodies that are not
meseting designated uses under technology-based pollution controls. The TMDL process
edablishes the dlowable loadings of pollutants or other quantifisble parameters for a
waterbody based on the reationship between pollution sources and indream water
qudity conditions so that dates can edtablish water quality-based controls to reduce
pollution and restore and maintain the quality of water resources (USEPA, 1991).

The State of South Carolina has placed four monitoring dations in the Congaree Creek
basin (11-digit HUC 03050110-020) on South Carolind's 2002 Section 8§303(d) list for
imparment due to fecd coliform bacteria These sations areidentified in Table 1-1.

Table 1-1 Water Quality Monitoring Stations Impaired by Fecal Coliform in the
Congaree Creek Basin (03050110-020)

SRl Sl Waterbody Location
Name 1D

SIXMILE CREEK C-005 SIXMILE CREEK ON US 21 S OF CAYCE
CONGAREE
CREEK C-008 CONGAREE CREEK AT US 21 AT CAYCE WATER INTAKE
LAKE CAROLINE C-025 Sixmile Creek at foot bridge near SC602
RED BANK RED BANK CREEK AT SANDY SPRINGS RD BTWN S-32-104 &
CREEK C-067 SC 602

1.2  Watershed Description

The Congaree Creek basin (11-digit HUC 03050110-020) is located in Lexington County
and consgts primarily of Congaree Creek and its tributaries. The basin drains 143 square
miles into the Congaree River (11-digit HUC 03050110-010), near the City of Cayce.
Congaree Creek is influenced by Scouter Branch, which flows through Redmond Pond
and Shedy Pond to enter Congaree Creek near its origin. Congaree Creek then flows
through Hunt Pond before accepting drainage from Red Bank Cresk.  Further
downstream, Congaree Creek accepts drainage from First Creek, which aso includes
influences from Second Creek, and then accepts the drainage from Savana Branch,

Sixmile Creek, and Dry Creek. There are atotd of 110.5 stream miles in this basin, al of
which are dlassified freshwater.

Based on 1996 USGS Multi-Resolution Land Characteristic (MRLC) land use data, 63
percent of the watershed is forested land. The remaining 37 percent is composed of




cropland (15%), urban areass (15%), barren land (4%), and a smal mix of water and
pastureland uses (5%). Table 1-2 presents the percentage of total watershed area for each
agoregated land use. The percentage of land use area in each monitoring $ation drainage
area is presented in Appendix A (Table A-1). The actud aress in sguare miles are
presented in Table A-2. Figure 1-2 illudrates land use activities in the basn. The
forested areas of this basin, which make up the greatest landuse percentage (63%), are
mainly deciduous or evergreen in nature. Much of the urban land is located in the upper
northeestern and the middle portions of the basn encompassing the southwestern
outskirts of the city of Columbia

Table 1-2 MRLC Aggregated Land Use for the Congaree Creek Basin (03050110-

020)
Aggregated Land Use Percent of Total Area Total Area (miles®)

Urban 14.8 % 21
Barren 3.9 % 6

Row Crops 15.1 % 22
Pasture 25% 4
Forest 62.5 % 89
Water 1.3 % 2

1.3  Water Quality Standard
The impared stream segments of the Congaree Creek basn are designated as Class
Freshwater. Waters of this class are described as:

“Freshwaters suitable for primary and secondary contact recregtion and as a
source for drinking water supply after conventiond treatment in accordance with
the requirements of the Depatment. Suitable for fishing and the survivd and
propagation of a baanced indigenous aguatic community of fauna and flora
Suitable dso for industriad and agricultural uses” (R.61-68)

South Carolina s standard for feca coliform bacteriain freshwater is:
“Not to exceed a geometric mean of 200/100 mL, based on five consecutive

samples during any 30 day period; nor shal more than 10 percent of the totd
samples during any 30 day period exceed 400/100 mL.” (R.61-68).
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2.0 WATER QUALITY ASSESSMENT

Fecd coliform bacteria data collected in the Congaree Creek basin from 1990 through
2001 were assessed to determine impairment of standards for recreational use. The State
of South Carolina monitors fecd coliform bacteria & seven daions in the watershed.
Figure 1-1 shows the location of water quality monitoring stations in the watershed.

Four water qudity monitoring dations in the basn have been identified on the State of
South Carolinas Section 8303(d) ligt for 2002 as impared (Table 1-1). Table 2-1
presents the datidical information supporting the liging of impared water qudity
monitoring gStes in the watershed.  Waters in which no more than 10 percent of the
samples collected over a five year period are greater than 400 fecd coliform counts per
100 mL are conddered to comply with the South Carolina water quality standard for feca
coliform bacteria. Waters with more than 10 percent of samples greater than 400 counts
per 100 mL are consdered impared and were listed for feca coliform bacteria on the
State of South Carolina's Section 8303(d) list. The feca coliform bacteria data collected
a impaired water qudity monitoring sationsis presented in Appendix A (Table A-2).

The assessment of water quality data from dations within the Congaree Creek basin
reveded two dations within one mile of each other (Figure 1-1) where the upstream
dation, C-066, meets water qudity standards and the downstream dation, C-067, has
been identified as impaired. Of 33 samples collected at G067, 12 percent were reported
in violation of the dandard. At C-066, 42 samples were collected without violation.
Though the proximity of these dations should generdly raise questions about the results
of this andyss, the identification of an active NPDES facility within that area, permitted
for fecd coliform bacteria, further clarifies the results. The discharge point for NPDES
facility SC0023680, Lexington County Joint, is located between C-066 and C-067.

Table 2-1 Statistical Assessment of Observed Fecal Coliform Bacteria Collected
from 1996 through 2000

Station Total Number of| Total Number of Samples Percent of Samples
Samples >400 #/100 mL >400 #/100 mL

C-005 38 11 29 %

C-008 62 9 15 %

C-025 36 13 36 %

C-067 33 4 12 %

The timeframe, both annudly and seasondly, of water qudity monitoring a each dation
vaies greaily. The datistical assessment presented in Table 2-1 was based on data
collected over the five-year period from 1996 through 2000.

After determining compliance with water quality standards, observed violations were
asesed to determine conditions criticd to impairment.  Data were compared with
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edtimated sreamflows to establish a rdationship between instream concentrations and
hydrologic conditions. Due to limited streamflow data in the watershed, observed data
were plotted with the load-duration curves generated based on area-weighted flows. The
development of load-duration curves is discussed further in Section 4.0 of this report.
Load-duration curves plotted for each dation in Figures B-1 through B-4, and in Figure
2-1 (for C-005) are equd to the TMDL target based on the criteria for instantaneous
events. The observed feca coliform bacteria data were aso converted from counts per
100 mL to loads in counts per day to assess hydrologic conditions when the standard is
not attained.

The percent of flow exceeded in Figure 21 and Figures B1 through B4 represent flow
conditions a each monitoring station. Hydrologic conditions for very dry events, likey
to be exceeded in 99.99 percent of measured events, are represented as 99.99 percent.
Extremely wet events that occur rarely are represented as 0.01 percent. Data ollected at
al impared dations in the basn have violaions during dl flow conditions. Violaions
during various flow events suggest both overland, instream, and continuous sources, such
as groundwater, of feca coliform bacteria

Fecal Coliform Load (#/Day)

1.00E+14
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Figure 2-1 Fecal Coliform Bacteria Load-Duration Curve for Station C-005 lllustrating
Observed Fecal Coliform Bacteria Loads Over Various Hydrologic
Conditions

3.0 SOURCE ASSESSMENT AND LOAD ALLOCATION

Fecad coliform bacteria enter surface waters of the Congaree Creek basin from both point
and nonpoint sources. Point sources are facilities that discharge a a specific location
through pipes, outfals, and/or conveyance channds.  All point sources must have a
Nationd Pollutant Discharge Elimination Sysem (NPDES) permit and are often
municipd wastewater treatment plants or indudria wadte trestment facilities  Nonpoint
sources are diffuse sources that have multiple routes of entry into surface waters.  Some
nonpoint sources are related to land use activities that accumulate fecd coliform bacteria
on the land surface (i.e. pasturdand) and runoff during storm events.
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3.1 Point Sources

3.1.1 Continuous Point Sources

There are 9x active continuous point sources discharging fecad coliform bacteria in the
Congaree Creek basn. Fadllities with continuous discharges of fecad coliform bacteria
ae liged in Table 3-1 and illusrated in Figure 3-1. In South Carolina, NPDES
permittees that discharge sanitary wadtewater must meet the State criteria for fecd
coliform bacteria a the point of discharge (i.e. a dailly maximum concentration of 400
counts per 100 mL, and a 30-day geometric mean of 200 counts per 100 mL).

Table 3-1 Permitted Facilities Discharging Fecal Coliform Bacteria into Waterbodies
of the Congaree Creek Basin

Flow
NPNE))ES Limits * Receiving Stream

(MGD)
LOXCREEN COMPANY INC  |SC0003174] 0.0032 [SAVANNAH BR-CONGR CK-CONGAR RV
LEX. CO. JOINT/OLD

Facility Name

BARNWELL RD SC0023680| 0.8 |RED BANK CRK-CONGAREE CRK-CONG
PARKWOOD OF
CARO/PARKWOOD MHP SC0030473| 0.035 |UNNAMED TRIB-SIX MILE CREEK

CWS/GLENN VILLAGE Il SD  |SC0030651| 0.1284 [TRIB-1ST CK-CONGAREE RIVER
LEX. CO. JOINT/TWO NOTCH

RD. SC0040789| 0.4 |RED BANK CRK TO CONGAREE CREEK
LEXINGTON CO/EDMUND
LANDFILL SC0045110| 0.028 [BEAR CK/FIRST CK/ICONGAREE RVR

* Note: Flow limits are either permit limits or design limits.

Table 3-2 Impaired Water Quality Monitoring Stations Draining NPDES Facilities in
the Congaree Creek Basin

C-005 C-008 C-025 C-067
SC0030473|SC0003174|SC0030473|SC0023680
SC0023680 SC0040789
SC0030651
SC0040789
SC0045110

The TMDLs presented in this report were developed using permitted flows (or design
flows when there is no limit permitted flow) and permitted concentrations for fecd
coliform bacteria  Limited information was avalable to determine the surviva rate of
fecd coliform bacteria discharging from permitted facilities to establish the impect

12



downgream. Therefore, for the purpose of feca coliform bacteria TMDL development
in the Congaree Creek basin, wasteloads for continuous discharges are cumulative for a
given dranage aea  Edimated exiding loads and the permitted geometric mean
concentration of 200 counts per 100 mL and ingtantaneous concentration of 400 counts
per 100 mL arelisted in Table 3-3.

o MNPDES Facilities

Wiater Quality Stations RICHLAND
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Figure 3-1 Active Fecal Coliform Bacteria Discharging NPDES Facilities
Table 3-3 Estimated Existing Fecal Coliform Bacteria Loads for Facilities in the
Congaree Creek River Basin
Flow Existing Existing
NPDES Facility (MGD) Loading Loading
(counts/days) [(counts/30days)
SC0003174 0.0032 4.85E+07 7.27E+08
SC0023680 0.80 1.21E+10 1.82E+11
SC0030473 0.035 5.30E+08 7.95E+09
SC0030651 0.1284 1.94E+09 2.92E+10
SC0040789 0.40 6.06E+09 9.08E+10
SC0045110 0.028 4.24E+08 6.36E+09
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The collection systems (sewer lines, pump dations) of domestic wastewater treatment
fecilities are dso potential sources of fecd coliform bacteria.  Sewage collection systems
typicdly are placed adjacent to waterways. At these locations, there is a potentia for
collection system lesks which could result in eevated insream concentrations of fecd
coliform bacteria Sanitary sewer overflows (SSOs) ae dso a potentid source,
paticularly after periods of intense rainfdl. This source is associated with infrequent
events, limited in duration and likdy to have an inggnificant long-term impact indream.
Identified collection sysem and/or SSO problems are addressed by SCDHEC through
compliance and enforcement mechanisms.  Sewer lines run aong Red Bank Creek in Red
Bank. Also sewer lines cross Sixmile Creek a SC-602 and run adjacent to the creek
downstream.

3.1.2 Municipal Separate Storm System (NPDES)

The Towns of Cayce, Oak Grove, Pine Ridge, Red Bank, South Congaree, and West
Columbia and Lexington County have or will have NPDES M$4 (Municipa Separate
Storm Sewer System) permits (Figure :1). These M4 aress are in the northeastern and
middle portions of the basin, capturing much of the urban land uses in the region. These
permitted sewer systems will be treated as point sources in the TMDL cdculations below.
However for modding purposes al urban areas will be evauated together as urban
NONPOI Nt SOUIrCes.

In 1990, EPA developed rules establishing Phase | of the Nationd Pollutant Discharge
Eliminaion Sysgem (NPDES) sorm water program, designed to prevent harmful
pollutants from being washed by sorm water runoff into Municipd Separate Storm
Sewer Sysems (M$As) (or from being dumped directly into the M$4) and then
discharged into loca waterbodies (SCDHEC, 2002). Phase | of the program required
operators of medium and large M4s (those generdly serving populations of 100,000 or
gredter) to implement a sorm water management program as a means to control polluted
discharges from MS4s.  Approved storm water management programs for medium and
large M3As are required to address a variety of water quality related issues including
roadway runoff management, municipd owned operations, and hazardous wadte
treatment.

Phase Il of the rule extends coverage of the NPDES storm water program to certain small
MSHAs. Smal MHAs are defined as any MSA that is not a medium or large M4 covered
by Phase | of the NPDES Storm Water Program. Phase Il requires operators of regulated
smal MS4s to obtain NPDES permits and develop astorm water management program.
Programs are to be designed to reduce discharges of pollutants to the “maximum extent
precticable’, protect water qudity, and satisfy appropriate water quality requirements of
the Clean Water Act.

14



3.2 Nonpoint Sources

The land use didribution of the Congaree Creek basin provides insght into determining
nonpoint sources of feca coliform bacteria (Figure £2). In the watershed, 63 percent of
the land area is classfied as forested lands and cropland and urban areas condtitute 15
percent of the tota landuse each. Key nonpoint sources identified in the watershed
indude faling septic sysems illict discharges (incduding lesking and  overflowing
sewers), over land contributions from impervious surfaces, and natural sources.

3.2.1 Wildlife

Fecad coliform bacteria are found in forested areas, pasturdland, and cropland due to the
presence of wild anima sources such as deer, raccoons, wild turkeys and waterfowl. The
Depatment of Naturd Resources in South Carolina estimates the deer habitat in the bagin
a a dendity of less than 15 deer per square mile (SC Deer Dendty 2000 map). Deer
habitat was assumed to include forests, cropland, and pastures. Wildlife waste is
transported over land surfaces during rainfdl events or may be directly deposited by
animas into sreams. The high percentage of permesble surfaces in forested aress
increases the infiltration rate over the watershed area.  This process ultimately reduces the
runoff reaching dreams by overland flow and reduces the sgnificance of fecd coliform
contributions transported over land.

3.2.2 Failing Septic Systems and lllicit Discharges

Faling septic systems and illegd discharges represent a nonpoint source that can
contribute feca coliform to receiving waterbodies through surface, subsurface
mafunctions or direct discharges. Based on 1990 census information, population change
from 1990 and 2000, and assuming an average of 2.5 people per household (U.S. Census,
2000), greater than 7500 people in the Congaree Creek basin use septic sysems. Though
the precise falure rate is unknown, Schuder (1999) suggests an average septic fallure
rate of 20 percent. Many of these areas are also on sewer systems that may lesk and/or
overflow during ran events contributing Sgnificant loads of fecd coliform bacteria
directly to streams.

3.2.3 Agricultural Activities and Grazing Animals

Agriculturd land can be a source of fecad coliform bacteria  Runoff from pastures,
improper land application of anima wadtes, livestock operations, and livestock with
access to water bodies are al agriculturd sources of fecal coliform bacteria.  Agricultura
best management practices (BMPs) such as buffer drips, dternative watering sources,
limiting livestock access to streams, and the proper land application of anima wastes
reduce feca coliform bacterialoading to water bodies.

3.2.4 Urban Runoff

Runoff from urban areas not permitted under the M4 program are probably a significant
source of fecd coliform bacteria into Red Bank, Sixmile, and Congaree Creeks. Water

15



quaity data collected from streams draining many of the un-permitted communities show
exiding loads of fecd coliform bacteria a levels greater than the State€'s instantaneous
dandards. Best management practices (BMPs) such as buffer drips and the proper
disposd of domedtic anima wastes reduce feca coliform bacteria loading to water
bodies.

40 TECHNICAL APPROACH — LOAD-DURATION METHOD

Load-duration curves were developed for water quaity dations in the Congaree Creek
basn to edablish dlowable fecd coliform bacteria loads under various hydrologic
conditions. The load-duration methodology uses the cumulétive frequency digtribution of
dreamflow and pollutant concentration (fecd coliform bacteria) data to estimate the
dlowable loads for a waterbody. Allowable load-duration curves were established in the
basn usng the ingantaneous concentration of fecd coliform bacteria minus a five
percent margin of safety (MOS), and streamflow measured a various USGS dations in
the Congaree Creek basin and surrounding watersheds, as shown in Figure :1 and listed
in Table4-1.

Table 4-1 USGS Stations Used to Establish Area-Weighted Flows

Site . Drainage
Site Name From To Area
Number (mile?)
02169570 Gills Creek at Columbia, SC 10/1/1966|9/30/2001 59.6

There was only one USGS dreamflow dation located within the boundaries of the
Congaree Creek basin, 02169550 at Congaree Creek at Cayce. Recorded data points for
this dation were only available for September 1980. Since sreamflow data was not
avalable a each impaired water quaity monitoring dation, flows were determined by
area-weighted data collected at USGS dations within the area.  In the case of Congaree
Creek basin, due to the large gap of data for over a 20-year period, it remaned
inappropriate to generate streamflow for such a long period of time. So, a USGS dation
comparable in land use digtribution, total drainage area and with data from 1990 through
2000 was located and incorporated into the analysis. For the purposes of the Congaree
Creek basn load duration andyds, dreamflow data from USGS dation 02169570,
identified in Table 4-1, was associated will dl the impared waer qudity monitoring
dations. The location of both USGS and water qudity monitoring Steations are identified
in FHgure 1-1.

After caculating stream flow for each impaired monitoring Station the data were ranked
to determine the percent of time streamflow was exceeded. The Sreamflow was then
multiplied by a concentration of 380 countg100 mL (based on the ingantaneous
concentration and a five percent MOS) to generate a load-duration curve for each
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impaired dation, shown in Fgures B-1 through B-4 of Appendix B. The result of the

load-duration curve isthe TMDL target.
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Figure 4-1 Water Yield (cubic feet per second per square mile) Based on Measured

Daily Streamflow from USGS station 02169570

To define the TMDL for each doation, an average of the load-duration curve was
calculated. The average was calculated using loads a five percent intervas from the 107
percentile of flow exceeded to the 90" percentile of flow exceeded. Loads occurring a
less than the 10" percentile of flow exceeded are extreme high flow events and the data
collected at greater than the 90" percentile of flow exceeded are extreme low flow events
and therefore were not consdered in developing theses TMDLs. Loads established at
intervas and the mean load for each station can be found in Appendix B, Table B-1.

5.0 DEVELOPMENT OF TOTAL MAXIMUM DAILY LOAD

A totd maximum daily load (TMDL) for a given pollutant and waterbody is comprised of
the sum of individud wastdoad dlocations (WLAsS) for point sources, and load
dlocations (LAS) for both nonpoint sources and naturd background levels. In addition,
the TMDL mug incdlude a magin of safety (MOS), ether implicitly or explicitly, to
account for the uncertainty in the reationship between pollutant loads and the qudity of
the receiving waterbody. Conceptudly, this definition is represented by the equation:

TMDL =0 OWLAs+ U OLAs+ MOS

The TMDL is the totd amount of a pollutant that can be assmilated by the receiving

waterbody while ill achieving water qudity standards.

In TMDL development,

dlowable loadings from dl pollutant sources that cumulatively amount to no more than
the TMDL must be established and thereby provide the bass to establish water quality-
based controls. For some pollutants, TMDLS are expressed on a mass-loading basis (eg.,
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pounds per day). For bacteria, however, TMDLS can be &pressed in terms of organism
counts (or resulting concentration), in accordance with 40 CFR 130.2(1).

51 Critical Conditions

Criticd conditions for fecad coliform bacteria in the Congaree Creek basin occur a
various flow regimes. The load-duration curve methodology used to establish TMDLS in
the watershed congders various hydrologic conditions criticd in maintaining water
quaity standards.

5.2  Existing Load

The exiging load for each impaired sation was established usng observed fecd coliform
bacteria data and area-weighted streamflow. The measured data occurring at less than the
10" percentile of flow exceeded is an extreme high flow event and the data collected at
grester than the 90" percentile of flow exceeded is an extreme low flow event and
therefore not consdered as critical conditions for these TMDLS.

The data violating the ingtantaneous concentration were isolated and a best-fit trendline
was fit to violaing data  The power trendline was determined usng a bedt-fit
relationship that was most representative of the violating data The equation representing
the trendline was then used to cdculate the average violating load that occurred between
the 10" and 90" percentiles, a every fifth percentile This average load is equa b the
exiding indream fecd coliform bacteria load a the associated dation.  The exising
nonpoint source load is equd to the exiding insream load minus the wastdload from
point sources.

Figure 51 presents the power best-fit trendline for station C-005, the impaired station on
Sx Mile Creek. Intervd loads cdculated for existing indream conditions are presented
in Table B-2. Power trendlines are presented in Figures B-1 through B-4 of Appendix B.
Existing nonpoint loads caculated for each sation are liged in Table 5-1.

Fecal Coliform Load (#/Day)

1.00E+14

y=5E+12x 9%

L00E+13 R =0.7135

1.00E+12 1

1.00E+11

1.00E+10

1.00E+09

0 10 20 30 40 50 60 70 80 90 100

Percent of Time Flow Exceeded

Figure 5-1 Power Trendline Generated from Violating Fecal Coliform Bacteria at C-
005
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Table 5-1 Existing Loads for Impaired Water Quality Stations in the Congaree Creek
Basin (03050110-020)

. Existing Load
Station 1D
(counts/day)
C-005 1.47E+11
C-008 1.84E+12
C-025 1.46E+11
C-067 3.47E+11

5.3  Existing Wasteload

The exisging wastdload was caculated for each NPDES permitted continuous discharge.
The facilities were assumed to discharge a permitted flows (design flows when a flow
limit was not desgnated in the permit) and permitted limits of fecd coliform becteria
equa to the State criteria for both ingtantaneous and geometric mean loads. In South
Carolina, NPDES permittees that discharge sanitary wastewater must meet the State's
citeria for fecd coliform bacteria & the point of dischage (.e a daly maximum
concentration of 400 counts per 100 mL, and a 30-day geometric mean of 200 counts per
100 mL). Under these permitted concentrations facilities should not be in exceedance of
the fecal coliform bacteria water quaity criteria, and therefore, not considered to be a
mgor contributing source.  If faciliies ae discharging a grester than permitted
concentrations  this is an illicit discharge and regulated through the NPDES program.
Allowable TMDL wasteloads for impaired dations, as shown in Table 5-2, are equd to
loads cdculated for facilitiesin the basin.

Table 5-2 Wasteloads from NPDES Continuous Discharges to Impaired Water
Quiality Stations in the Congaree Creek Basin (03050110-020)

Existing Waste Load

Station ID
Continuous (counts/day)
C-005 5.30E+08
C-008 2.06E+10
C-025 5.30E+08
C-067 1.82E+10

5.4  Margin of Safety

There are two methods for incorporating a margin of safety (MOS) in he andydss @) by
implicitly incorporating the MOS using conservetive assumptions to develop dlocations,
or b) by explicitly specifying a portion of the TMDL as the MOS and using the remainder
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for dlocations.  For the Congaree Creek basin TMDLSs, both nethods were applied to
incorporate a MOS.  An implicit MOS was incorporated through the use of conservative
assumptions in developing the TMDL, such as the use of the design or permitted flow for
NPDES facilities and the use of a trendline to establish a totd indream load. A five
percent explicit MOS was reserved from the water quality criteria in developing the load-
duration curves. Specificdly, the water qudity target was set a 190 counts per 100 mL
for the geometric mean 30-day period and 380 counts per 100 mL for the instantaneous
criterion, which is five percent lower than the water qudity criteria of 200 and 400 counts

per 100 mL, respectively.

55 Total Maximum Daily Load

The TMDL represents the maximum fecd coliform becteria load the stream may carry
and dill meet water qudity standards. The TMDL is presented in fecd coliform counts
to be protective of both the ingtantaneous, per day, and geometric mean, per 30-day,
citeia Table 5-3 defines the fecd coliform bacteria totd maximum daly load for
protection of water quaity standards for impaired stations in the Congaree Creek Basin.

There are saverd municipdities in the watershed that have or will have NPDES M$A
permits. Lexington County and severa towns in the county will eventually be covered
under one or more NPDES phase |l stormwater permits. The reduction percentages in
this TMDL apply aso to the feca coliform waste load attributable to those areas of the
watershed which are covered or will be covered under NPDES M4 (Municipa Separate
Storm Sewer System) permits.  Compliance by these municipdities with the terms of
thar individud M3 permits will fulfill any obligations they have towards implementing
thisTMDL.

Table 5-3 Total Maximum Daily Loads for Impaired Water Quality Stations in the
Congaree Creek Basin (03050110-020)
Existing Existing s
Stati Waste Load ULLRIE GO Load RS IO USRS Percent
tation MS4? Re-
ID Continuous | Continuous* (counts/ | (counts/ (counts/ |qyction®
uction
(counts/day) | (counts/day) (03;;‘)‘5’ day) day) | countsiday) | g0y
C-005 | 5.30E+08 5.30E+08 27% 1.47E+11 | 1.01E+11 | 5.63E+09 | 1.07E+11 | 27%
C-008 | 2.06E+10 2.06E+10 40% 1.84E+12 | 1.03E+12 | 5.84E+10 | 1.11E+12 | 40%
C-025 | 5.30E+08 5.30E+08 54% 1.46E+11 | 6.34E+10 | 3.55E+09 | 6.74E+10 | 54%
C-067 | 1.82E+10 1.82E+10 36% 3.47E+11 | 1.93E+11 | 1.18E+10 | 2.23E+11 | 36%
Table Notes:

1. Total monthly wasteload (#/30 days) cannot exceed loads listed in Table 3-3.

2. MS4 expressed as percent reduction equal to LA reduction.

3. TMDLs expressed as monthly load (#/30 days) by station are listed in Table B-1.

4. Percentreduction applies to LA and MS4 components when an MS4 is in the watershed.
6.0 IMPLEMENTATION

As discussed in the Implementation Plan for Achieving Total Maximum Daily Load
Reductions From Nonpoint Sources for the Sate of South Carolina (SCDHEC,1998),
South Carolina has severd tools avalable for implementing this nonpoint source TMDL.
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Specificdly, SCDHEC's animd agriculture permitting program addresses  animd
operations and land application of anima wastes. In addition, SCDHEC will work with
the existing agencies in the area to provide nonpoint source education in the Congaree
Creek watershed. Locd sources of nonpoint source education and assstance include
Clemson Extendgon Service, the Naturd Resource Consarvation Service (NRCS), the
Lexington County Soil and Water Consarvation Services, and the South Cardlina
Department of Naturd Resources. Clemson Extenson Service offers a ‘FarmtA-Syst’
package to farmers. FarmrA-Syst dlows the famer to evauate practices on their
property and determine the nonpoint source impact they may be having. It recommends
best management practices (BMPs) to correct nonpoint source problems on the farm.
NRCS can provide cost share money to land ownersingalling BMPs.

SCDHEC is empowered under the State Pollution Control Act to perform investigations
of and pursue enforcement for activities and conditions which threaten the qudity of
waters of the State.

The iterative BMP agpproach as defined in the genera storm water NPDES M4 permit is
expected to provide dgnificant implementation of this TMDL. Discovery and remova of
illicit storm drain cross connection is one important eement of the storm water NPDES
permit. Public nonpoint source pollution education is another.

In addition, other interested parties (univergties, loca watershed groups, etc.) may apply
for section 319 grants to ingadl BMPs that will reduce fecd coliform loading to
Congaree, Sixmile, and Red Bank Creeks. TMDL implementation projects are given
highest priority for 319 funding.

In addition to the resources cited above for the implementation of this TMDL in the
Congaree Creek watershed, Clemson Extenson has developed a Home-A-Syst handbook
that can help urban or rurd homeowners reduce sources of NPS pollution on ther
property.  This document guides homeowners through a sdf-assessment, including
information on proper maintenance practices for septic tanks. SCDHEC adso employs a
nonpoint source educator who can asss with digribution of these tools as wel as
provide additiona BMP information.

Usng exiding authorities and mechaniams, these measures will be implemented in the
Congaree Creek watershed in order to bring about the necessary reductions in fecal
coliform bacteria loading to Red Bank, Sixmile, and Congaree Creeks. DHEC will
continue to monitor, according to the basn monitoring schedule, the effectiveness of
implementation meesures and evaduae dream water qudity as the implementation
Strategy progresses.
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Table A-1

APPENDIX A

Data

Percent of Watershed Area Aggregated by Land Use Class for Areas
Draining to Streamflow and Water Quality Monitoring Stations in the
Congaree Creek Basin

Monitoring
Station ID

Water

Urban

Row Crop

Pastur

e

Forest

Barren

02169570

2.1%

37.9%

4.9%

2.2%

48.7%

4.1%

C-005

1.4%

55.9%

7.0%

3.6%

31.5%

0.7%

C-008

1.3%

9.4%

16.5%

2.4%

66.2%

4.1%

C-025

1.5%

57.2%

6.3%

2.1%

32.4%

0.5%

C-067

1.7%

8.3%

19.0%

2.0%

66.9%

2.1%

Table A-2

Watershed Area in Square Miles Aggregated by Land Use Class for
Areas Draining to Streamflow and Water Quality Monitoring Stations in
the Congaree Creek Basin

Monitoring
Station ID

Water

Urban

Row Crop

Pasture

Forest

Barren

Total

02169570

12

22

2.9

13

29

24

59

C-005

0.16

6.5

0.81

0.41

3.6

0.08

12

C-008

1.6

11

20

2.9

79

4.9

120

C-025

0.11

4.2

0.46

0.15

24

0.04

7.3

C-067

0.42

2.0

4.6

0.49

16

0.50

24
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Table A-3

Fecal Coliform Data Collected between 1990 and 2001 at Water Quality
Monitoring Stations in the Congaree Creek Basin

C-005

Value

09/25/96

200

10/08/96

2100

05/22/97

240

06/11/97

320

07/01/97

110

08/26/97

360

09/23/97

450

10/07/97

250

05/26/98

170

06/30/98

200

07/08/98

900

08/19/98

170

09/09/98

170

10/13/98

140

5/12/1999

60

6/24/1999

210

7/7/1999

620

8/31/1999

2300

9/30/1999

170

10/20/1999

330

5/15/2000

25

6/13/2000

200

7/19/2000

370

8/23/2000

190

9/19/2000

2400

10/11/2000

110

1/9/2001

120

2/8/2001

77

3/29/2001

310

4/4/2001

200

5/30/2001

460

5/30/2001

460

6/19/2001

240

6/19/2001

240

7/24/2001

1700

8/28/2001

320

9/18/2001

470

10/2/2001

100

C-005 [Value
05/17/90 69
06/07/90 | 200
07/19/90 | 310
08/16/90 | 520
09/13/90 93
10/18/90 | 900
05/09/91 | 120
06/13/91 | 150
07/10/91 | 150
08/01/91 | 400
09/03/91 23
10/08/91 48
05/08/92 | 800
06/18/92 | 110
07/22/92 | 180
08/25/92 | 130
09/09/92 | 150
10/06/92 | 120
05/11/93 37
06/03/93 | 180
07/07/93 | 170
08/10/93 | 160
09/01/93 40
10/21/93 66
05/05/94 | 530
06/08/94 | 410
07/06/94 | 270
08/23/94 | 130
09/20/94 | 150
10/26/94 32
05/03/95 73
06/20/95 | 200
07/03/95 | 400
08/02/95 | 240
09/20/95 | 120
10/25/95 84
05/14/96 69
06/12/96 | 130
07/16/96 | 360
08/14/96 | 1200

11/19/2001

25

12/11/2001

800
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C-008

Value

11/8/1999

110

10/20/1999

100

9/30/1999

170

8/31/1999

110

7/7/1999

360

6/24/1999

59

5/12/1999

120

4/6/1999

68

3/8/1999

30

12/13/2000

68

11/28/2000

120

10/11/2000

90

9/19/2000

720

8/23/2000

83

7/19/2000

130

6/13/2000

150

5/15/2000

94

4/11/2000

68

3/15/2000

23

2/9/2000

35

1/5/2000

240

12/11/2001

1000

11/19/2001

430

10/2/2001

160

9/18/2001

270

8/28/2001

240

7/24/2001

200

6/19/2001

83

6/19/2001

83

5/30/2001

260

5/30/2001

260

4/4/2001

77

3/29/2001

30

2/8/2001

140

Table A-3 Continued
C-008 | Value C-008 |Value
01/11/90 50 05/11/93 | 120
02/15/90 42 05/27/93 81
03/02/90 37 06/03/93 | 100
04/05/90 | 440 07/07/93 | 130
05/17/90 | 200 08/10/93 | 120
06/07/90 | 450 09/01/93 | 160
07/19/90 96 10/21/93 | 120
08/16/90 | 780 11/04/93 | 160
09/13/90 | 1600 12/14/93 | 100
10/08/90 | 260 01/06/94 49
11/26/90 81 01/13/94 | 220
12/13/90 64 02/03/94 16
01/09/91 52 03/22/94 31
02/06/91 | 20 05/05/94 | 520
03/07/91 58 06/08/94 | 290
04/11/91 | 110 07/06/94 | 500
05/08/91 | 150 08/23/94 | 240
06/13/91 | 130 09/20/94 | 490
07/10/91 | 140 10/26/94 48
08/06/91 87 11/29/94 | 230
09/03/91 | 220 12/15/94 62
10/08/91 | 67 01/12/95 | 33
11/13/91 | 120 02/21/95 34
12/12/91 | 230 03/07/95 | 100
02/13/92 55 04/04/95 | 110
03/26/92 | 340 05/03/95 | 140
04/16/92 77 06/20/95 | 160
05/08/92 | 5000 07/03/95 | 200
06/18/92 30 08/02/95 99
07/22/92 | 180 09/20/95 | 610
08/25/92 82 10/24/95 | 120
09/09/92 | 110 11/07/95 | 130
10/06/92 | 310 12/04/95 54
12/10/92 68 01/10/96 42
01/29/93 30 02/27/96 54
02/10/93 52 03/13/96 73

1/9/2001

42

C-008 [Value
04/17/96 56
05/14/96 | 110
06/11/96 | 120
07/16/96 | 580
08/14/96 | 3600
09/25/96 | 120
10/08/96 | 2300
11/13/96 | 160
12/10/96 17
01/22/97 39
02/25/97 40
03/12/97 39
04/24/97 | 660
05/22/97 40
06/11/97 46
07/01/97 | 110
08/26/97 | 460
09/23/97 | 140
10/07/97 | 200
11/20/97 38
12/03/97 42
01/07/98 | 420
02/10/98 25
03/24/98 35
04/21/98 | 110
05/26/98 | 180
06/30/98 87
07/08/98 93
08/18/98 | 200
09/09/98 | 120
10/13/98 70
11/23/98 80
12/02/98 80
2/9/1999 32
1/6/1999 5

12/16/1999| 57
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Table A-3

C-025

Value

09/18/96

330

10/01/96

1000

05/22/97

770

06/23/97

450

07/01/97

560

08/26/97

340

09/24/97

620

10/21/97

15000

05/26/98

500

06/24/98

1800

07/14/98

570

08/12/98

530

09/30/98

1000

10/07/98

380

10/27/1999

75

9/23/1999

130

8/4/1999

260

7/27/1999

300

6/15/1999

2200

5/26/1999

130

10/5/2000

230

9/13/2000

220

8/10/2000

130

7/5/2000

1200

6/5/2000

390

5/15/2000

210

2/6/2001

400

1/9/2001

110

12/10/2001

380

11/19/2001

450

10/2/2001

700

9/19/2001

220

7/24/2001

490

6/19/2001

270

6/19/2001

270

5/16/2001

220

4/4/2001

71

Continued

C-025 [Value
05/17/90 | 240
06/07/90 | 110
07/19/90 | 130
08/16/90 | 1800
09/13/90 | 130
10/18/90 | 180
05/09/91 | 520
06/13/91 | 150
07/25/91 | 6900
08/01/91 | 870
09/03/91 | 100
10/08/91 | 110
05/01/92 | 200
06/04/92 | 1000
07/09/92 | 170
08/11/92 | 500
09/15/92 | 130
05/05/93 | 1100
06/15/93 | 230
07/15/93 | 620
08/25/93 | 350
09/08/93 | 470
10/12/93 40
05/12/94 | 270
06/02/94 | 760
07/15/94 | 500
08/22/94 | 1600
09/01/94 | 280
10/26/94 | 120
05/11/95 | 370
06/13/95 | 4900
06/25/95 | 1400
08/15/95 | 580
09/14/95 | 940
10/10/95 | 340
05/01/96 | 250
06/17/96 | 270
07/24/96 | 2600
08/12/96 | 210

3/29/2001

800
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Table A-3

Continued

C-067 [Value
05/17/90 40
06/07/90 41
07/19/90 92
08/16/90 | 320
09/13/90 | 1200
10/18/90 60
05/09/91 66
06/12/91 23
07/25/91 | 540
08/01/91 | 160
09/03/91 10
10/09/91 29
05/01/92 | 140
06/04/92 | 170
07/09/92 73
08/11/92 39
09/15/92 43
05/05/93 | 120
06/15/93 39
07/13/93 35
08/25/93 36
09/08/93 | 120
10/12/93 42
05/12/94 14
06/02/94 43
07/15/94 | 470
08/22/94 | 370
09/01/94 | 250
10/26/94 | 430
05/11/95 | 270
06/13/95 | 1100
07/25/95 | 290
08/15/95 30
09/14/95 87
10/11/95 48
05/01/96 | 100
06/17/96 20
07/24/96 70
08/14/96 | 700

C-067 [Value
09/17/96 | 240
10/01/96 77
05/22/97 53
06/23/97 41
07/01/97 37
08/26/97 | 6500
09/24/97 | 1500
10/21/97 | 170
05/26/98 35
06/23/98 | 40
07/15/98 | 3500
08/12/98 | 150
09/30/98 | 45
10/07/98 | 520

10/26/1999| 6
9/29/1999 | 190
8/4/1999 | 190
7/27/1999 | 37
6/15/1999 | 410
5/26/1999 | 35
9/13/2000 | 70
8/10/2000 | 97
7/5/2000 76
6/5/2000 78
5/17/2000 | 53
10/5/2000 | 47
11/19/2001| 67
10/2/2001 | 66
9/19/2001 | 63
8/28/2001 | 110
7/24/2001 | 180
6/19/2001 | 81
6/19/2001 | 81
5/16/2001 | 65
4/4/2001 41
3/29/2001 | 120
1/9/2001 7
12/10/2001| 41
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Table B-1

TMDL Loads

Station C-005
Instantaneous Conc. (#/100 ml) 380
Geo. Mean Conc. (#/100 ml) 190
Mean| 1.07E+11
Allowable Load (#/day)| 1.07E+11
Geometric Mean Load (#/30days) 1.60E+12
Percent Exceedance (%) Load(#/Day)
10 2. 78E+11
15 2.19E+11
20 1.83E+11
25 1.59E+11
30 1.39E+11
35 1.22E+11
40 1.10E+11
45 9.86E+10
50 8.76E+10
55 7.85E+10
60 7.12E+10
65 6.21E+10
70 5.48E+10
75 4.93E+10
80 4.20E+10
85 3.65E+10
90 2.92E+10

Station C-008
Instantaneous Conc. (#/100 ml) 380
Geo. Mean Conc. (#/100 ml) 190
Mean| 1.11E+12
Allowable Load (#/day)| 1.11E+12
Geometric Mean Load (#/30days)| 1.66E+13
Percent Exceedance (%) Load(#/Day)
10 2.88E+12
15 2.27E+12
20 1.89E+12
25 1.65E+12
30 1.44E+12
35 1.27E+12
40 1.14E+12
45 1.02E+12
50 9.08E+11
55 8.14E+11
60 7.38E+11
65 6.43E+11
70 5.68E+11
75 5.11E+11
80 4.35E+11
85 3.78E+11
90 3.03E+11
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Table B-1

Continued

Station C-025
Instantaneous Conc. (#/100 ml) 380
Geo. Mean Conc. (#/100 ml) 190
Mean| 6.74E+10
Allowable Load (#/day)| 6.74E+10
Geometric Mean Load (#/30days) 1.01E+12
Percent Exceedance (%) Load(#/Day)
10 1.75E+11
15 1.38E+11
20 1.15E+11
25 1.00E+11
30 8.75E+10
35 7.71E+10
40 6.91E+10
45 6.22E+10
50 5.53E+10
55 4.95E+10
60 4.49E+10
65 3.91E+10
70 3.45E+10
75 3.11E+10
80 2.65E+10
85 2.30E+10
90 1.84E+10

Station C-067
Instantaneous Conc. (#/100 ml) 380
Geo. Mean Conc. (#/100 ml) 190
Mean| 223E+11
Allowable Load (#/day)| 2.23E+11
Geometric Mean Load (#/30days)| 3.35E+12
Percent Exceedance (%) Load(#/Day)
10 5.79E+11
15 457E+11
20 3.81E+11
25 3.32E+11
30 2.90E+11
35 2.55E+11
40 2.29E+11
45 2.06E+11
50 1.83E+11
55 1.64E+11
60 1.49E+11
65 1.30E+11
70 1.14E+11
75 1.03E+11
80 8.77E+10
85 7.62E+10
90 6.10E+10
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Table B-2

Existing Loads

Station C-005
Trend Line: Power
Equation: y=5E+12*x"(-0.9998)
Existing Load (#/Day): 1.47E+11]
Average (#/Day): 1.47E+11
Percent Exceedance(%) Load(#/Day)
10 5.00E+11
15 3.34E+11
20 2.50E+11
25 2.00E+11
30 1.67E+11]
35 1.43E+11]
40 1.25E+11]
45 1.11E+11]
50 1.00E+11]
55 9.10E+10|
60 8.34E+10|
65 7.70E+10|
70 7.15E+10|
75 6.67E+10
80 6.26E+10
85 5.89E+10
90 5.56E+10)

Station C-008
Trend Line: Power
Equation: y=1E+14*x"(-1.1442)
Existing Load (#/Day): 1.84E+12
Average (#/Day): 1.84E+12
Percent Exceedance(%) Load(#/Day)
10 7.17E+12
15 4.51E+12]
20 3.25E+12]
25 2.51E+12
30 2.04E+12
35 1.71E+12
40 1.47E+12
45 1.28E+12
50 1.14E+12
55 1.02E+12
60 9.24E+11
65 8.43E+11
70 7.74E+11
75 7.15E+11
80 6.64E+11
85 6.20E+11
90 5.81E+11f
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Table B-2

Continued
Station C-025

Trend Line: Power

Equation: y=8E+12*x"(-1.1452)

Existing Load (#/Day): 1.46E+11

Average (#/Day): 1.46E+11

Percent Exceedance(%) Load(#/Day)

10 5.73E+11]
15 3.60E+11
20 2.59E+11
25 2.01E+11
30 1.63E+11
35 1.36E+11
40 1.17E+11
45 1.02E+11
50 9.07E+10
55 8.13E+10
60 7.36E+10
65 6.71E+10
70 6.17E+10
75 5.70E+10
80 5.29E+10
85 4.94E+10)
90 4.62E+10

Station C-067
Trend Line: Power
Equation: y=5E+12*x"(-0.7434)
Existing Load (#/Day): 3.47E+11]
Average (#/Day): 3.47E+11]
Percent Exceedance(%) Load(#/Day)
10 9.03E+11f
15 6.68E+11
20 5.39E+11
25 457E+114
30 3.99E+11
35 3.56E+11f
40 3.22E+11f
45 2.95E+11
50 2.73E+11
55 2.54E+11
60 2.38E+11
65 2.25E+11
70 2.12E+11
75 2.02E+11
80 1.92E+11
85 1.84E+11
90 1.76E+11

32



Figure B-1 Load Duration Curve with All Measured Data and Power Trend Line Generated from Violating Fecal Coliform Bacteria

Measured at C-005
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Figure B-2

Load Duration Curve with All Measured Data and Power Trend Line Generated from Violating Fecal Coliform Bacteria
Measured at C-008
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Figure B-3

Measured at C-025

Load Duration Curve with All Measured Data and Power Trend Line Generated from Violating Fecal Coliform Bacteria
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Figure B-4 Load Duration Curve with All Measured Data and Power Trend Line Generated from Violating Fecal Coliform Bacteria
Measured at C-067
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Figure B-5 Water Yield (cubic feet per second per square mile) Based on Measured Daily Streamflow from USGS station
02169570 at C-005
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Figure B-6  Water Yield (cubic feet per second per square mile) Based on Measured Daily Streamflow from USGS station
02169570 at C-008
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Figure B-7 Water Yield (cubic feet per second per square mile) Based on Measured Daily Streamflow from USGS station
02169570 at C-025
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Figure B-8  Water Yield (cubic feet per second per square mile) Based on Measured Daily Streamflow from USGS station
02169570 at C-067
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APPENDIX C  Public Notification
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